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Abstract. Manufacturing managers have a measurable mind-
set (or frame) that structures their response to the manufactur-
ing environment. Most importantly, this frame represents a set
of assumptions about the relative prominence of concepts in the
manufacturing domains, about the nature of people, and about
the sensemaking processes required to understand the nature of
the manufacturing environment as seen through the eyes of
manufacturing managers. This paper uses work in the area
of text analysis and extends the scope of a methodology that
has been approached from two different directions by Carley
(Journal of Organizational Behavior, 18(51), 533–558, 1997) and
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Gephart (Journal of Organizational Behavior, 18(51), 583–622,
1997). This methodology is termed collocate analysis. Based
on the analysis of transcripts of interviews of Australian manu-
facturing managers mind maps of the concepts used by these
managers have been constructed. From an analysis of these
mind maps it is argued that strategy plays a minor role in
their thinking second only to the improvement domain, whereas
design and related concepts play a dominant role in their day-
to-day thinking.
1. Introduction
Slack et al. (2001) proposed four key roles or domains
relating to Operations Management: Strategy, Design,
Control and Improvement. Manufacturing manage-
ment, as a key subset of this field should equally address
these four key domains. Manufacturing managers, need
to conceptualize, in conjunction with other organiza-
tional functions, what capabilities manufacturing must
develop in order to enable the organization to meet its
business goals. This is often termed a strategizing role,
but in this paper it will be referred to as the strategy
domain. The capabilities identified in the strategizing
process need to be translated into specific social and tech-
nological structures. These structures are used to trans-
form material and information within the manufacturing
function, this is termed the Design Domain. Thirdly,
managers need to participate in the control of day-to-
day operations of the constructed systems. The manager,
as part of a team, needs to react to the range of short-
term variation that all manufacturing systems are subject
to, this is termed the Control Domain. Finally, managers
need to reflect on aspects of the operation that could be
improved, within the existing strategic context, and
direct activities in this area. This is termed the
Improvement Domain. This paper uses the term domain
in a similar sense to the term role.
1.1. The manufacturing function
The strategy domain contains those activities directed
to making significant, non-routine, decisions and setting
goals for the manufacturing function. This is considered
to be an important domain for the manufacturing func-
tion, one that is related to superior performance of the
organization. The strategy process can be treated as if it
were deliberate or directive ( Jenkins et al. 2000). This is
consistent with the general treatment of manufacturing
strategy in the operations management literature (see for
example Ferdows and De Meyer 1990, Voss 1995, Porter
1996).
Slack et al. (2001) divides the design domain into two
major areas. The first is the design of products and ser-
vices and the second is the design of the process. Process
design is considered to contain a further set of four ele-
ments, network design, layout and facility design, job
design and process technology design. It is assumed
that issues related to product design are important for
manufacturing managers primarily in a context of
process design. Issues related to technology and people
should be very prominent. The manufacturing function
should be associated with the product design process
through the agency of negotiated priorities for the man-
ufacturing competitive capabilities.
Planning and controlling operations is the dominant
activity for manufacturing managers and is central to
the control domain. Surveys of operations managers in
the UK in 1978 and 1986 and Australia in 1999 indicate
that the proportion of time spent in this area was 68% in
1977, 59% in 1986 and 57% in 1999 (Oakland and Sohal
1989, D’Netto and Sohal 1999). The control activity can
be defined as a regulatory process that directs or con-
strains an iterative activity to some standard or purpose.
This is a cybernetic ‘process in which a feedback loop is
represented by using standards of performance, measur-
ing system performance, comparing that performance to
standards, feeding back information about unwanted
variances in the system, and modifying the system’s com-
portment’ (Green and Welsh 1988, p. 289). This control
concept will be applied within a function to a resource
depending on the importance of that resource to the
organization, and on the feasibility of establishing control
(Green and Welsh 1988). One of the most widely used
examples of this form of control is found in the balanced
scorecard promoted by Kaplan and Norton (1996).
Manufacturing managers spend a significant amount
of their time in the improvement domain of the function
(Oakland and Sohal 1989, D’Netto and Sohal 1999).
Improvements can be directed at most of the activities
of the function, but an individual improvement pro-
gramme is likely to be chosen because it offers cost reduc-
tion rather than some reinforcement of the strategic needs
of the manufacturing function ( Jenkins et al. 2000). The
range of specific techniques available in the area of
improvement is very wide. Bicheno (1994) described
seven Tools, six New Tools and 20 Systems in his over-
view of some of the techniques that can be used in the
quality and improvement area. Similarly Slack et al.
(2001) suggested techniques of Business Process Re-
engineering, Continuous Improvement or Kaizen,
Benchmarking, and a number of specific problem solving
and process analysis tools that are based on the quality
movement and industrial engineering. Concepts related
to quality and cost reduction are expected to be promi-
nent in the Improvement Domain.
In defining the structure of the manufacturing function
it is apparent that the research literature has adopted a
position on the appropriate relative importance of the
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domains. The relative prominence of the strategy
domain, and the nature of the perspective adopted
should be central to the role. In principle the manufac-
turing function should be guided from this domain.
However, it is not clear if manufacturing mangers have
adopted a particular perspective. This paper will
approach the problem of observing this perspective by
developing a mental model, or mind map for the man-
agers as they discuss issues within the manufacturing
function. It is widely accepted that managers will develop
abstract notions of the world as they work to make sense
of issues, make decisions and control systems for which
they are responsible (Fiol and Huff 1992, Reger et al.
1994, Barr and Huff 1997). The process of developing
and applying these abstract notions, such as frames, is
not observable, but the presence of these abstract notions
will be manifested by regularities and patterns in the
discourse of the agent. The Whorf–Sapir hypothesis is
offered in support of this claim (Abrahamson and
Hambrick 1997) and this is accepted by much of the
frame literature, although it is not always stated. This
hypothesis is a complex set of works addressing the rela-
tionship between patterns found in discourse and the
cognitive processes which are hypothesized to be both
influenced by, and lead to the creation of, these patterns.
The proposition that abstract notions are manifested in
discourse is also supported by literature that is directed at
the process of sensemaking, rather than constructs such as
the frame (see for example Weick 1995).
1.2. The frame as a construct
It is argued in this paper that it is possible to represent
the structures used to make sense of issues, and this can
be based on an analysis of the agent’s discourse. This
construct, termed a frame in this paper, can then be
regarded as a representation of part of what was in the
mind of the informant at the time the discourse was
created (Carley 1997). The definition of a frame used
in this paper is based on that of Entman (1993). This
definition is widely used in the communication literature,
and is similar to a range of implicit definitions in the
management literature. Entman (1993) proposed that a
frame would identify concepts, identify their salience and
expected associations, and finally, represent these con-
cepts within a normative context. This paper uses the
term frame to refer to a construct developed through
some form of discourse analysis which represents the
abstract notions of the world used by managers as they
work to make sense of issues, make decisions and control
systems for which they are responsible. Frames developed
in this paper will represent both, the relative salience of a
selected set of concepts, and the associations that exist
between that set of concepts.
A number of constructs have been proposed which
organize, and assign salience to a set of concepts that
are relevant to an issue (Dutton and Dukerich 1991,
Entman 1993). Association between concepts is repre-
sented based on a range of categorization rules (Porac
et al. 1989, Cossette and Audet 1992, Eden 1992, Swan
and Newell 1994, Carley 1997). Finally, the term culture
has also been used in a way that is similar to frame in
order to organize a set of concepts contained in the
construct (Dutton and Dukerich 1991, Entman 1993,
Schein 1996). Material from this area provided useful
perspectives on the construct of the frame.
The two main characteristics of the construct of the
frame, salience and association, can be illustrated with
a brief example. Consider the response of different mem-
bers of an organization to the problem of evaluating a
new piece of technology, such as a flexible manufacturing
system (FMS). A senior manager may use an economic
frame to evaluate the technology. The economic frame
will give high levels of salience to concepts related to
market, labour content and to efficiency. The manufac-
turing manager may use an operational frame to evaluate
the FMS. Concepts such as technical integration to pre-
existing systems, quality and flexibility may be salient in
this frame, while the market and labour concepts may
have lower levels of salience. An engineer may have an
even lower level of salience for economic factors and may
only include labour in the frame to the extent that it can
be eliminated from the process as a matter of principle. A
skilled tradesperson may apply a frame that is dominated
by concepts of job security, deskilling and autonomy.
Each agent brings a pre-existing set of abstract notions,
profit, quality, flexibility, and job security, to the task of
making sense of the new piece of technology. These
abstract notions, or concepts within frames, enable deci-
sions to be taken efficiently, with less information than
might be required in their absence. The frames will
necessarily have been developed from prior experience
and so will be different for different agents, and they
may fail to give due salience to some concepts in the
situation.
The frame is considered to be a representation of a
cognitive function, which enables an agent to make
sense of the environment. The frame sensitizes the
agent to particular elements of the environment, making
those elements prominent for the agent. Concepts in the
frame will be given salience, and placed in a framework
of associations. Agents operating with a frame will be
sensitive to the presence of salient concepts, and will
seek out concepts that have not been observed if the
frame suggests they should be present.
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1.3. Mapping strategies
Mapping of the construct of a frame is not restricted to
any particular representation. Measures of association
and prominence of concepts can be represented in matrix
form, as a graphic map or as tabulated data of compar-
isons. If the focus of the representation was on relation-
ships between concepts then a graphic representation is
an effective approach. In this representation it is possible
to report concept prominence and associations simulta-
neously and extensively.
The framing literature uses the term salience to
describe how prominent or conspicuous a concept is in
the frame of an agent. A highly salient concept is one that
will be influential in the agent’s assessment and response
to a situation. The agent is likely to scan the situation for
evidence of the state of a salient concept. Measures of
salience have been developed which depend on the fre-
quency of occurrence of the concept or the extent of
associations between concepts. Associations between con-
cepts can be represented in at least three ways, causal,
taxonomic or collocate. LINGO, the software developed
for this research, uses the collocate method to develop
associations. Collocation occurs when two concepts are
found in a specified subtext, or window of a specified
size, in the whole text. Carley (1997) described the pro-
cess as moving a window of a specified size throughout
the full text. If two concepts are seen at any stage in the
window then that is counted as a collocate.
The process, termed collocate analysis in this research,
is based on tagging the occurrence of single words in the
text. Gephart (1997) use this technique in a study of
sense-making practices used during a hazardous incident
on a gas-drilling rig. This study used transcripts of the
committee of enquiry into the incident. These transcripts
were scanned for the occurrence of words that were asso-
ciated with hazard, and then that word was tagged as an
occurrence of the hazard concept. The text was then
similarly searched for other words such as ‘measure’,
‘measured’ and ‘measuring’ which were then tagged as
an occurrence of the ‘measure’ concept. The concept
listing (the tags) was then tested for the presence of col-
locates between hazard and each of the other concepts,
and the frequency of each collocate was then tabulated.
This frequency was compared to the frequency that
would have been expected by chance, given the rate of
use of the concepts in the whole text, and this ratio was
reported as the Z-score. Collocates were ranked by this Z-
score, and this ranking was used to ground a discussion of
the cognitive processes which were proposed as being
operational during the inquiry. The cognitive representa-
tion in this work was textual, where some of the collocate
statistics were reported in tabular form.
If coding is grounded at the word, or compound word,
level then coding can be automated. The work by
Gephart (1997) and Carley (1997) both use computer
based approaches to the development of the collocate
measure and representation. Coding rules in these cases
are explicitly contained within a concordance listing
which defines the concept tag that will be applied to
specific words found in the text used for the research.
The concordance is a list of concepts that are relevant
to the study with those words expected to be found in the
discourse that will be tagged as an occurrence of the
concept.
2. Methodology
A case protocol with interview guide was developed
and modified after use in a pilot study in a related opera-
tions site. The interviews were semi-structured. All ques-
tions in the interview guide were put to the interviewee,
but considerable variation was permitted as the intervie-
wee responded to the detail within each question. The
case database was embodied in the two sets of software
used for this research. LINGO, which was used to
develop the frames, requires that each transcript has a
source label and this ensures that all analysis is linked to
the case in which it belongs. NVivo also has a reliable
method for ensuring that all text fragments withdrawn
from the complete transcripts are tagged with the case
identity. Data that related to non-frame categories or
variables (such as company size and number of raw
materials in process) was recorded in tabulation format
that enabled ready validation of source. The frame, as
produced by LINGO (based on the methodology used in
Automap (Carley 1997) and in TACT (Gephart 1997))
is termed a cognitive map.
2.1. LINGO: content and collocate analysis
The first stage of the analysis carried out by LINGO is
commonly termed content analysis. A group of key func-
tions have been identified as desirable in software used to
conduct content analysis and these have been incorpo-
rated in LINGO. Stone (1997) listed the first four of the
following group, the fifth function is not commonly iden-
tified as part of the content analysis approach, but is
required to develop data on association (or collocation)
between concepts. It performs the function identified by
Carley (1997) and Gephart (1997). The software should:
(i) Search for specified text strings.
(ii) Count word and concept frequencies (Content
analysis).
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(iii) Standardize the text in the source document, the
‘Raw Text’, into a smaller subset of concepts
that are relevant to the research framework.
(ConceptTags).
(iv) Confirm the sense of words through the display of
local and document level context through a Key
Word in Context (KWIC) module.
(v) Be able to search for combinations using the text
windowing technique (Collocates).
The first four functions are common in much software
used to analyse text. The fifth function, collocate analysis,
is not normally found in content analysis, but enables a
much richer representation of the discourse, which will
indicate the context of word use as well as a simple fre-
quency. This allows the mapping to indicate the context
of the word rather than just its prominence. This techni-
que moves a window (of variable size, ten for this paper)
through the full text and accumulates all combinations of
words (ConceptTags for this paper) in the window as it
progresses through the text. It creates an array, which
represents the way in which words are collocated in the
discourse. This provides the analyst with one perspective
on the way in which different concepts are associated in
the discourse. This gives the frame a deeper level of repre-
sentation than is possible with a simple content analysis
approach, which is only based on frequency of occur-
rence. LINGO represents the collocations between con-
cepts in both numerical and graphical format.
2.2. NVivo: thematic analysis
NVivo was used to find and code passages that con-
tained references to the PivotConcepts that were used to
construct the slots of the frames used in this paper. These
passages were located by a broad search of all text, for
key words and phrases, followed by manual coding of all
passages for finer levels of categorization of the passages.
A combination of statistical counts of passages and direct
quotation was used to develop a description of the themes
found in the text. Thematic analysis was only used at the
PivotConcept level. Once the nature of each slot was
established, based on LINGO and Thematic analysis,
the Thematic analysis was subsumed within the slot
description. This paper only reports exemplars of the
results of Thematic coding.
2.3. Analysis of text
This section describes the Content and Collocate
analysis process of the text in the LINGO package.
Text, the transcripts of interviews, was preformatted
before entry to the LINGO system. The pre-formatting
of the text is done using a small macro in Microsoft
Word. The pre-formatting was used to strip non-analysed
punctuation and to convert a number of double barrel
words, such as ‘trade off’, into single strings. The text was
then converted to a single column of words and periods.
This column of text is referred to as RawText. In an
interview the text spoken by the interviewer was tagged
with an ‘Author’ string. This tag was used to enable the
LINGO package to ignore words that were used by the
interviewer. All further analysis is carried out in
Microsoft Excel, using a worksheet and set of Visual
Basic modules referred to as LINGO. The following sec-
tion describes the modules in LINGO as a new document
is introduced to the system. The single column of text, the
RawText is copied to the LINGO RawText worksheet.
In building a concordance, the RawText is analysed to
produce a list of words found in the text that are not
recognized by the existing concordance in LINGO.
The researcher then examines this list for words which
are significant but which have not been previously
encountered by the system. If required, words are
selected from this list, tagged with a ConceptTag and
then entered into the system concordance. The concor-
dance is a two-column list. The first column contains the
words likely to be encountered in the RawText, the sec-
ond column contains the ConceptTag that will be
applied to that word in the LINGO analysis. Content
and collocate analysis in LINGO is done at the
ConceptTag level. The researcher selects the
ConceptTags that are used for the analysis. All text
analysed for this paper was processed with the same con-
figuration of LINGO.
During RawText coding once the RawText has been
reviewed for unrecognized words it is then tagged. In this
process each word in the RawText column is tagged with
its ConceptTag as dictated in the Concordance. Words
that are not successfully tagged are excluded from the list
at this stage. Each word is also tagged with its Author.
The tagging process is simple. Words that have a sense
of ‘strategy’ can occur as for example; ‘strategic’, ‘strate-
gically’, ‘SWOT’, or ‘tactics’. The program searches for
‘strateg*’, where ‘*’ has the normal Boolean truncation
function. All words that satisfy the criteria listed in the
Search column of table 1 will be tagged with the asso-
ciated ConceptTag.
Key word in context analysis (KWIC) is carried out
once the RawText Coding is complete the text is
reviewed using the KWIC module. The KWIC module
is a crucial step in achieving validity in the content and
collocate analysis. The RawText associated with each
occurrence of the ConceptTag is reported in context.
This tabulated data is used to confirm that the search
process has located words with the correct sense. If for
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example a ConceptTag was based on the occurrence of
the raw text term ‘bank’, then it is possible to find the
word ‘bank’ used in the sense of a place where financial
transactions occur, as the edge of a river, or as a flight
manoeuvre in an aircraft. LINGO does not include logic
to distinguish sense in the occurrence of a word. This is
carried out by the user in the KWIC module. If occur-
rences of the ConceptTag are inconsistent with the
intended sense of the search then the search rules can
be modified. If this is not feasible then the target word
may be excluded from the concordance. Next, content
analysis is carried out, during which LINGO typically
tagged about 30% of the words of a piece of RawText,
and then computed the frequency of occurrence of each
ConceptTag in the full document. The frequency was
reported as the occurrence per million words.
In the collocate analysis LINGO calculates and
records the number of collocates for every pair of
ConceptTags in the ConceptTag listing. The collocate
is the most important entity for the analysis used in this
research. Gephart (1997) codes the significance of the
collocate using a Z-score, which is a function embedded
in the software used in his study (Gephart 1997, p. 594).
This function is based on the standard statistical test used
with proportions developed from samples drawn from a
normal distribution (see Levine et al. 1999, p. 401).
LINGO counts the number of collocates found in the
text for all pairs of ConceptTags. The Z-score is a
measure of the probability of finding that number of
collocates by chance, given the frequency of occurrence
of the separate ConceptTags in the text. A high Z-score
indicates that the collocates which were found, were not
likely to have occurred by chance. Consequently the
associations reflect some purposeful combination by the
author of the text. There is some debate on the validity of
assumptions of normality in this form of text analysis, but
the Z-score is used to rank the collocates, and it is the
ranking which is used in all subsequent analysis. This is
the strategy followed by Gephart (1997) and is likely to
be insensitive to reasonable levels of deviation from
normality in the text data.
Collocates are included in the analysis if they satisfied
the criteria used by Gephart (1997). These criteria
required the collocate to have an expected, or observed,
frequency of at least three and a Z-score of at least seven.
The requirement that at least three collocates are
expected or observed eliminates collocates with high Z-
scores which arose from single (or potentially two) occur-
rences of low frequency pairs. A Z-score of at least seven
indicates that the collocate could not have occurred by
chance in that population. Collocates are referenced in
three ways in this paper; strong collocates have Z scores
which rank them in the 90th or higher percentile,
secondary collocates have Z scores which rank them
between the 70th and 90th percentile, and significant
collocates have Z scores greater than seven and a fre-
quency of occurrence of three or more.
2.4. The sample
In this study the sample of manufacturing managers
was employed in a range of organizations consisting of 11
companies ranging in size from sales of A ¼ $20 million
to A ¼ $700 million. The smallest was a private
Australian company six were publicly listed Australian
companies the remaining four were local subsidiaries of
international companies.
3. Results
3.1. Strategy
The mapping for the strategy indicates that manufac-
turing managers have integrated network of concepts.
It is still however quite weak when compared to other
PivotConcepts. Strategy is ranked at the 45th percentile
based on content analysis and it has a 38th percentile
ranking based on the median ranking of the collocates
(a ranking in the 100th percentile would indicate the
most prominent occurrence found in the analysis).
The collocate mapping, as can be seen in figure 1,
has one strong collocate with organize and secondary col-
locates with design, finance, act and communicate. Organize is
used to denote a concept that is related to the organiza-
tion or business at some level higher than the manufac-
turing function: as one manager saw it ‘If I was building
a strategy around the operations of the this division, I
would say that our strategy would be, to be number one
in our product, because we are already . . .’. When asso-
ciating strategy with design it was seen as a secondary
matter ‘the key things there, were designing a system
that would work for us, and of course the strategic impli-
cations for the whole company once it became a success
story for ourselves’. In the view of this manager once the
system was designed and successfully used then it could
be related to strategy. Not surprising given the amount of
downsizing that has occurred in many manufacturing
firms, managers related finance to reducing cost. ‘So we
Strategic mindset of Australian manufacturing managers 389
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ConceptTag Search for raw text
Strategy Strateg*, swot, tactic* . . .
Control control*, feedback, feedforward , incentive* . . .
People friend*, human, humans, operator* , person* . . .
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strateg
control
design
improv
techmat
people
finance
measur analys
sense
act
prescri
coop
communic
market
organiz
uncertai
certain
certify
model
abstra
causal
rules
perform
plan
predict
manage
problem
change
choice
decide
enquire
know ing
know l
techit
Case = [allInt]
Concepts connected to the
Pivot concept ~ strategy
Light line indicates 70 percentile collocates.
Heavy line indicates 90 percentile collocates.
Width of Concept Node indicates frequency of use.
ConceptTags mapped
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Figure 1 Managers’ concepts collocated with strategy.
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have taken a cost-cutting strategy there, we are now
going to import all those tools, we are not going to
make them in plant, will just maintain them here, and
we will do tool try-outs here’. The act ConceptTag
indicates a reference to having done or implemented
something. It is an important pointer to the relative
prominence of action and analysis in the discourse of
managers. When linking strategy and communicate a
common view was that communication was important
to implementing strategic actions such as cost cutting
‘in the first 6 months we saved A $9m of working capital,
and so we then implemented it across the then 13 sites,
Australia wide, so very clearly that communication and
coordination across the whole company was the main
issue’.
Strategy is disconnected on the mapping from people,
technology of materials conversion (techmat), perfor-
mance, and sense. The analysis of the discourse categor-
ized technology references as either techmat or techIT.
TechIT referred to technologies such as ERP and artifi-
cial intelligence. Techmat referred to the technologies of
material conversion, the factories, equipment and
machines in the manufacturing function. These weak
associations indicate that strategy is not contextualized
in association with an operational part of the manufac-
turing managers frame. Strategy appears to be contex-
tualised at an organizational level and manufacturing
managers do not associate strategy with operational
issues nor to they see operational matters as informing
a higher-level business strategy.
3.2. Design
The design ConceptTag coded text such as ‘design,
construct or build’. It was intended to code text that
has a sense of designing or creating an artefact.
Design is ranked at the 70th percentile based on content
analysis and it has a 67th percentile ranking based on the
median ranking of the collocates. The collocate mapping
indicates strong collocates with techmat, act and change.
Change is a strong theme, which is to be expected ‘The
issue here is the plant. The way that the plant was
designed and engineered and how it has changed over
the years if you like. The issue is that the design was
different to the application. The design changed, or the
application changed using the old design if you like.
Capability, capacity all of those things, and the out-
comes’ but even changes such as these are put in an
operational rather than strategic perspective. Secondary
collocates are indicated with strategy, finance, sense, coopera-
tion, market, organize, uncertain, certain, causal, plan, problem,
change, choice, and enquire. The mapping indicates that
design is strongly related to techmat, within a context
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that includes strategy, the organization and the market ‘how
many factories do we need, how many lines we need,
looking at the design of the plant we would need to
give us that strategy, and then how we could implement
that strategy in terms of, . . . change’. Design as can be
seen as a central concept in the mind of managers
and it has a place in many day-to-day operational
activities.
3.3. Control
The control ConceptTag coded text such as ‘control,
feedback, and regulate’.
Control is ranked at the 57th percentile based on con-
tent analysis and it has a 52nd percentile ranking based
on the median ranking of the significant collocates. The
mapping indicates a single strong collocate with act, and
secondary collocates with techmat, people, measure, prescribe,
causal, plan, and problem. The link between control, people
and act is to be expected if Schein’s (1996) argument is
accepted that key aspects of the operator culture are a
dependency and centrality of people, knowledge is local
and unique, no matter how carefully the process has been
engineered surprises will still occur, and there must be
local autonomy to deal with and learn from these sur-
prises. Operations involve interdependencies across the
organization and so there must be collaboration and an
environment of trust for effective outcomes. So ‘each of
the teams would develop their own plan to satisfy the site
plan. But, you would concentrate on those things that
you had control over, that you could do something
about’. So that managers allow some level of input
while controlling what they can. Also managers saw
increased control as a good thing ‘So there is a whole
exercise going on there, getting better control over our
stocks as they currently are, so we are building, we are
building inventory trees and analysed stock terms at each
step in the process, and we are looking at the opportu-
nities inside of that, we can perhaps grab some low hang-
ing fruit, make some quick wins and where we see that,
with some changes to the way we do things, opportunities
to reduce stocks in the longer term’.
The context for control is action orientated, directed at
people and techmat and is related to the need to find
causes, take measures and make plans and prescriptions.
This set of associations is consistent with the cybernetic
feedback model of control.
3.4. Improve
The Improve ConceptTag coded text such as
‘improve, enhance or enrich’. It was intended to code
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text that referred to a process of improvement. Improve
is ranked at the 55th percentile based on content
analysis and it has a 53rd percentile ranking based on
the median ranking of the collocates. The collocate
mapping indicates no strong collocates for improve.
Secondary collocates are mapped with finance, act and
choice.
Once again cost is seen as a recurring theme so that
there is well described link between improvement and
finance ‘. . . just [coating] wastage, keeping that under
control, looking at saving A $100k a year, just not throw-
ing the [coatings] down the drain like they used to, just
simple things like that, that we started off with improving
the efficiencies of the plant. Reducing the overtime was a
big one, because they used to work up to two or three
hours of overtime a night to achieve the certain volumes.
So, we improved our efficiencies, so we didn’t have to
work those overtime levels, so your labour costs went
down, so it was all very, very, very cost driven to start
with’. Improve is clearly not a well-developed concept
within the discourse of managers. The dominant context
for the concept appears to be one where doing a range of
improvements could improve performance on the finan-
cial dimension. Collocates with people, finance, techmat,
market and strategy are all too weak to satisfy the criteria
used for this mapping.
4. Conclusions
The results found in this research challenge the norma-
tive views on the manufacturing function professed in
much of the literature on the prominence of strategy for
the manufacturing management role. The findings are
however consistent with the limited view that the man-
agers job is ‘to control and coordinate all factors of pro-
duction so as to minimize costs and maximize output’
(Skinner 1986, p. 57). The findings point to a mindset
of the role that is dominated by the need to achieve
reactive change in the technology of material conversion,
in a context dominated by the need to control and mini-
mize costs. This mindset places strategy outside the func-
tion. Strategy belongs to the organization, and the events
of the manufacturing function flow from the events and
activities that are situated in the function. It could be
argued that for a manufacturing organization the central
function that should be the focus of significant strategic
thinking is the manufacturing function. Yet this analysis
would see manufacturing managers having little focus
and probably very little input into strategy, rather that
they are caretakers of the manufacturing assets and func-
tions of the organization.
The low prominence of concepts linked to control and
improvement is a surprising result. As was pointed out in
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the introductory literature a great deal has been written,
and research has focused on, ways and means to improve
and measure improvements in areas such as cost and
quality of products yet there were no strong collocates
to improve and only three concepts were linked to the
improve domain. So this paper raises two challenges to
current practice. First, in accepting that the caretaker
mindset is still dominant for managers in the function,
it asserts that this is a perspective that has high risks for
the profession of manufacturing management and for the
organizations that employ these managers. This perspec-
tive is adequate to cope with the short-term adaptive
requirements of organizations, requirements that emerge
from internal adjustment to local market and technology
change. This perspective is not however likely to be suffi-
ciently responsive to changes taking place at a distance
from the function. Technology changes to the means of
production and the means of controlling production can
lead to substantial changes to the most efficient means of
production and supply, and an internal focus may leave
managers responding too late to enable their organiza-
tions to retain a competitive position in the market.
It is possible that the traditional role, the caretaker,
with a focus on costs and assets is so consuming that to
conflate the caretaking role with a strategic role is an
unrealistic goal. A key role in operations (and therefore
manufacturing) management is the execution of the core
tasks of caretaking, and relationship building. Second, in
reinforcing the findings of previous literature that manu-
facturing management is dominated by a caretaker
mindset, the paper asks why the teaching and professing
of the academic sector has apparently had so little impact
on practice over the last 20 years? Contemporary texts
(for example Gaither and Frazier 1999, Slack et al. 2001)
use the concept of manufacturing strategy to lead into
their approach in presenting the material of operations
management. Manufacturing strategy is treated as a
‘teachable’ entity for the profession. The findings pre-
sented here and of other researchers noted in the pre-
liminary sections of this paper, are that operations
managers are still biased to non-strategic aspects of the
role, such as direct cost reduction, machine efficiency and
labour efficiency – a group termed the ‘usual suspects’ by
Schmenner and Vollmann (1993). These areas are neces-
sary, but not sufficient. The role of manufacturing man-
agement is exposed to many forces (see for example
Jenkins 2001) and change will take place, and this
change can be by accident or design. The findings pre-
sented here support the call for an increased focus on the
‘soft’ issues in manufacturing management (Sampson and
Whybark 1998). Issues that deal with the dimension of
sensemaking rather than caretaking in the role of manu-
facturing managers.
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